This chapter highlights selective key issues and assesses the current situation of digital library development in the Asia Pacific under the broad categories of design architecture and systems; implementation issues and challenges; use and impact, and users and usability. Emphasis on cross-cultural and cross-lingual research would especially be beneficial to address the diversity and richness of the heritage, cultures and languages of this region. Nonetheless, a fundamental digital divide problem poses the greatest challenge as almost 70% of the population of the countries of Asia Pacific has little or no connectivity to the digital world. Concerted international collaborative efforts are much needed, not only to push ahead with the various aspects of the digital library research agenda and realize the global digital library vision of the future, but to derive novel solutions to eliminate or close the gap of digital divide across various parts of the world.
INTRODUCTION
The emergence of digital libraries in the 1990s coupled with the take-off of the World Wide Web has resulted in a phenomenal growth of online information that is produced and consumed by all facets of the information society, especially in academia, heritage, government, business and industry. The pervasiveness of online information can only increase over time fuelling a future of more research, design, development, deployment, use, and evaluation activities in digital libraries. The different definitions of digital libraries culled by researchers and institutions over time attest to the growing importance and scope of digital libraries, and the recognition and emphasis of the role of people, knowledge and technology as key to deliver successful digital libraries (Lim, Foo, Khoo, Chen, Fox, Costantino, 2002) .
There is an increasing reliance on digital collections at the expense of traditional print collections. The first wave of digitization efforts afforded by digital libraries resulted in wider and more universal accesses to rare and special collections of cultural institutions and national heritage of various countries (Falk, 2003) . There is a growing emphasis to increase substantially the level of collaboration in terms of both disciplines and geographical boundaries to create global digital libraries to reflect the intrinsic nature of digital libraries that are multi-disciplinary and geographically unbounded (Schäuble and Smeaton, 1998) . Along with this, the "e" (electronic) wave in e-government, e-learning, e-commerce, e-communities, and other e-initiatives are sound indicators for future digital library options which are fast becoming infused with the requirements of the knowledge economy, where the advent of the knowledge management discipline has created new forms of information and knowledge portals utilizing digital library technologies.
Digital library potentials, trends and challenges have been previously outlined by various institutions such as The International Federation of Library Associations and Institutions (IFLA) (Cleveland, 1998 ), Digital Library Federation (DLF, 2004 , corporations such as Sun Microsystems, Inc. (2002) , the working groups such as Joint NSF-EUWorking Groups (Schäuble and Smeaton, 1998) , and authors such as Pope (1998) , Fox and Marchionini (1998) , Borgman (2002) , and Shiri (2003) . Chen and Zhou in Chapter 1 also provided an assessment of digital library development in Asia Pacific while Fox, Suleman, Gaur and Madalli in Chapter 2 reviewed key issues and case studies of digital library design architectures. Lim and Hwang in Chapter 6 outlined implementation challenges facing digital library researchers and Witten in Chapter 11 examined digital library trends from the society point of view. As such, it is not the intention of this chapter to be exhaustive in identifying and documenting trends and developments but rather to highlight research ideas and works that are particularly worth noting. Although this chapter can be organized in more traditional forms of developing, deploying, operating and using digital libraries, or examining it from the viewpoint of technical, political, social and economic issues, we have adopted the main sections of the book to structure these developments and discussions.
DESIGN ARCHITECTURE AND SYSTEMS
Digital libraries are indeed very complex and advanced forms of information systems. As a result, they give rise to many challenging problems and issues for research. These include collaboration support, digital document preservation, distributed database management, hypertext, information retrieval, information filtering, instructional modules, intellectual property rights management, multimedia information services, question answering and reference services, resource discovery, selective dissemination of information, and others (Fox & Marchionini, 1998) .
In terms of design architecture and systems, a major aspect concerns the integration of technologies and the level or extent with which the integration continues to evolve. The resulting system and data architecture will impact the level of success to discover and retrieved networked resources across different systems (Pope, 1998) . Open systems utilizing a multi-layer architecture separating applications, interface and databases into different tiers and layers appears to be the preferred means to develop future digital libraries. While single vendor solutions cannot be ignored, their main limitation lies in the availability of resources (documents) that can only be supported by the proprietary architectures. In this respect, we begin to see the development of "convertors" or "connectors" or APIs grounded by some standards to support flexibility and continued expandability (in both number and format types of documents) by providing connectivity and access to such resources by other applications.
A good example would be the recent development of the JSR 168 and WSRP standards in the knowledge portal industry. JSR 168 is a specification for portlet interoperability to allow users access enterprise applications through various portals without relying on connectors or proprietary APIs while WSRP focuses on interoperability of portlet services developed in the Java and Microsoft .NET environments to support the plug and play paradigm to develop portal applications (http://sourceforge.net/projects/portletopensrc/).
Digital library design architecture and systems have also benefited from the proposals of frameworks and other design topologies. Goncalves and Fox (2002) proposed a 5S model (Stream, Structural, Spatial, Scenarios, Societies) that can be used in conjunction with the 5SL declarative language to specify and generate digital libraries. The practical feasibility of the approach is demonstrated for the MARIAN digital library system. At a higher level, the idea of developing Open Digital Libraries (ODL) was proposed with the aim to eliminate reinventing the wheel and developing system from scratch (Suleman and Fox, 2002) . The focus is on simplicity and the model relies on the concepts of interconnecting components and lightweight protocols. This was followed by a later initiative, Open Community Knowledge Hypermedia Applications & Metadata (OCKHAM) that extended the ideas of ODL to incorporate the use of open reference models and the involvement of the community perspective and effort to build more complete and usable digital libraries for specific communities.
A globally distributed federated digital library provides great potential and scope for collaboration and resource discovery. Lagoze, Fielding and Payette (1998) proposed a service architecture and server topology to make this possible by creating connectivity regions (groups of sites with good networked connectivity), collection services (metadata to support a group of servers to interoperate as a collection) and collection views (to represent the configuration of the collection).
Another interesting architecture is one based on a social setting where a digital library is created through the concepts of collaboration, multimodality and plurality (Hedman, 1999) . The Universal Simulator system, set in an education context, allows users to create their own parts of the digital library by authoring content, assessing multimedia content on the Internet with the system acting as a meta-library. The system also supports parallel publishing to make several different versions of the same learning materials to be stored or referenced and made available to different user groups that can be based on age or learning abilities. The authored content or links are defined and organized using a hierarchical structure (book, chapter and section) for access and use.
As the contents in a digital library are scaled up manifold over time, the existing information organization techniques can become inadequate leading to a diminished quality of retrieval. In this instance, a two-layered architecture may be useful to support different levels of cognition support. The model proposed by Feng, Jeusfeld and Hoppenbrouwers (2001) view an information space to be made up of a document and knowledge space. The low level cognition support is accomplished through information searching and browsing based on traditional indexing and keyword-based searching. The high level cognition support is accomplished through knowledge inquiry by adding knowledge to the documents in the information space to support knowledge-based searching.
IMPLEMENTATION ISSUES AND CHALLENGES
Metadata is a very important element of digital documents, offering a means to describe the information contained in the document, facilitating harvesting, access and enabling resource sharing. Metadata standards play an important role in this development. Metadata representation, metadata storage, metadata harvesting and dissemination are now better understood and adapted by digital libraries amidst ongoing metadata research. The developments of Dublin Core hold promises of better standardized metadata management (Sugimoto, Baker and Weibel, 2002) . Additionally, the quality control and consistency in metadata creation needs to be maintained to maximize the usefulness of these retrievable surrogates.
As with the growth of documents in the digital library, the growth of metadata records also warrants study. Collection-wide metadata can be developed to aid user navigate through large distributed and heterogeneous collections and aid user resource discovery and institutional collection management. This draws upon the concept of functional granularity whereby collections are viewed as varying sizes to create relationship between sub-collections, collections and super-collections (Macgregor, 2003) . Granularity is extremely useful in the context of digital information as a document is viewed from the different perspective of a complete document, constituent sections, paragraphs, sentences and words. This will in turn have an impact on the way users can interact and use digital information in future (Liew & Foo, 1999; Liew, Foo and Chennupati, 2000) .
Integration problems across various metadata systems can be expected. A recent proposal to address the problem comes in the form of a multi-XML schema to construct an XML framework represented in the form of a complete hierarchical tree structure (Yu, Lu and Chen, 2003) . The system comprising components of schema constructor, catalogue, metadata import/export, and enquiry would interface to multiple XML schemas from different systems to support multiple different types of metadata, import and export, thereby permitting metadata schemes to be used by compatible systems. This is an example of a metadata interoperability issue. In fact, digital libraries are very disparate systems with a multiplicity of other interoperability challenges. These can include multiple and disparate operating and IR systems, data formats, languages and character sets, vocabularies, ontologies, and disciplines (Moen, 2001) . More loosely, these can be classified as technical, informational and social interoperability problems which become further exacerbated when we move towards the development of global digital libraries (Fox and Marchionini, 1998) .
Information search and retrieval techniques using Boolean and Non-Boolean models are established, matured and utilized in digital libraries and web search engines. The wellestablished branch of information retrieval (IR) research utilizing the "black-box" model associated with data recall and data precision measurements of earlier text-based tracks in TREC experiments has given way to new tracks over the years, but notably from TREC2001 to TREC2004 (http://trec.nist.gov/). These developments in the latter TREC experiments articulate the type of information retrieval challenges that are currently receiving much attention from IR researchers. These latest tracks include those for crosslanguage, filtering, genomics, HARD (High Accuracy Retrieval from Documents), interactive (studying user interaction with text retrieval systems), novelty (system ability to locate new non-redundant information), question answering (moving towards information retrieval rather than document retrieval), robust retrieval (focusing on topic effectiveness rather than average effectiveness), terabyte (scalability of retrieval systems to large document collections), video and web (search tasks on a document set that is a snapshot of the Web) experiments (http://trec.nist.gov/tracks.html). Other technical trends including those of automated summarization, annotations, multi-cultural and multilingual support, recommender systems and personalization are earlier outlined by Lim and Hwang (Chapter 6).
Aside from technology issues, the implementation success of digital libraries also hinges upon the resolution of legal, organizational, economic and social issues. Digital rights management, digital access management, intellectual property and copyright issues are legal issues that continue to pose challenges as digital libraries strives to promote knowledge sharing through connectivity and free access to information.
The JSTOR (http://www.jstor.org/) and ARTSTOR (http://www.artstor.org/) projects sponsored by the Andrew W. Mellon Foundation are examples of non-profit initiatives to promote the use of digital libraries to enhance scholarship, teaching and learning. The main components are a repository of digital documents, accompanying tools to support access and use, and more importantly, the creation of a restricted usage environment that aims to balance the rights of content providers with the needs and interests of content users. As of April 2004, JSTOR houses a comprehensive archive of important scholarly journal literature in the order of 14 million pages, with almost 400 journals from 230 publishers; while ARTSOR contains 300,000 images that are drawn from museums, archaeological teams, photo archives, slide collections, and art reference publishers. It would be interesting to monitor if the terms and conditions set for usage and compensation are appropriate and adequate in such settings. In order to do this, rights management software providing usage tracking, user identification and authentication, providing copyright status of documents, and handling user transactions becomes essential to ascertain if access and downloads are adhered to by users.
From an economic standpoint, the sustainability and survivability of digital libraries remains an important issue. Although the cost of digitization has somewhat reduced as a result of technological advances and cheaper hardware costs, long-term digital preservation, maintenance, library operations and value-added costs when accumulated together warrant the essential need to find alternative business models and marketing strategies. Although the funding possibilities include those coming from the organization (paying the full cost and providing free information), the reader via subscription or transaction, the author via page charges, or the advertisers; a theoretical analysis carried out in the context of academic libraries suggested a need to move towards the user access (transaction) funding model (Roberts, 2001 ). This topic of e-commerce and digital libraries was addressed by Hawamdeh and Foo (2003) where they identified the prepaid subscription model, pay-later subscription model and pay-now-as-you-use model as potential models that can be used in digital libraries. A theory and practice of intellectual property cost management was advocated by Sistla, Wolfson, Yesha and Sloan (1998) . Finally, the role of institutions in providing sustainable digital library systems and services was also addressed by Borgman (2000) .
USE AND IMPACT
An important aspect of use and impact relates to the ability of digital libraries to transform society. Three different types of digital libraries are emerging in parallel with the distinguishing feature of how it manages intellectual property (Lyman, 1999) . The first is the research library model (copyright model) where online documents are provided by libraries, individually and in consortia, and by digitization efforts. They are often materials where the institution owns the intellectual property rights, or materials out of copyright. In this instance, inter-institutional co-operation seems critical to maintain these collections which are largely funded by membership dues or subscriptions. National and global coordination appears lacking at this time in terms of common technical standards and collection policies and priorities (Lyman, 1999) .
The second type of digital library is the gift-exchange society (gift exchange model), notably the Web, where content is largely built directly by authors. The millions of writers/authors on the Web form the largest gift exchange community ever created. They are giving away intellectual property that is indexed by search engines for everyone with Internet connectivity to search, retrieve and use. However, the severe downsides of this model are the potential poor quality of documents, problems with misinformation and disinformation, and the lack of the ability to be 'keep documents indefinitely" as web pages and servers are dynamically created and removed. The concept of authoring has also changed. There is evidence to suggest that a document can be collectively authored by many. For example, Lyman (1999) noted that Cohen (1998) reported a biotechnology paper on DNA authored by 133 authors from 85 institutions raising questions about authorship and knowledge creation, and its implication to libraries of the future.
The third type of digital library is the e-commerce (contract model). Increasingly publishers do not sell digital content but use contracts to license the use of the information content. There is potential for contracts replacing copyright policies of first sale doctrine and fair use. On the downside, there is problem with digital preservation funding (who pays?) and how the Internet economy would shape the universal access principle while balancing the cost to sustain such accesses. As such, these three different digital libraries, each having a different intellectual property policy, have surfaced new problems that needs resolution in future.
Chien (n.d.) outlined a number of digital challenges facing the information society in future and noted that while much progress has been accomplished in the technology aspect of digital library development, relatively little progress has been achieved from the perspective of economic and social benefits so that the impact of digital libraries on the economy and society is limited at this point in time. In this respect, he envisaged challenges in the areas of digital literacy, digital divide, e-initiatives (such as egovernment, e-education, e-commerce, and e-community), networking health care and global reach. For example, the digital divide problem which is very real and evident in various parts of the world can benefit from solutions of content and connectivity via multi-channel distribution of resources and multi-modality communication media and enable these deprived population groups to get access to information resources to support varying needs (Chien, n.d.) . Other suggestions include the building and linking of local digital libraries, digital outsourcing, better organization of digital information sources and services, using freely available digital library software and support, improving information use, and improving information and digital literacy skills (Chowdhury, 2002) .
In terms of success, it seems that most progress has been made in the area of educational digital libraries. Prey and Zia (2002) noted achievements in science, technology, engineering and mathematics (STEM) education through the NSDL (National STEM education DL) program that was initiated in 2000. Non-STEM areas of focus are expected in future through the next NSDL program in 2004 and in DLI-2 (US Digital Libraries Initiative -Phase 2). Also notable are the large number of digital libraries created in the last decade by various institutions and government bodies across the world in the areas of history, arts, museum, culture, archives, as well as subject-specific contents (e.g. sciences, technology, business, humanities, religion) and specialized content and media types (e.g. images, maps, digital video, journals, theses, dissertations). The obvious challenge is to provide the connectivity and a model of access and use between these disparate digital libraries to create a global digital library.
A number of these developments have benefited from early digital library initiatives that made available free software to build and distribute digital collections. An example is the Greenstone Digital Library Software produced by the New Zealand Digital Library Project (NZDL). Although some collections were created within NZDL as demonstration collections, the use of Greenstone has grown internationally and resulted in the emergence of various public digital library sites.
Examples include the Peking University DL (China), Archives of Indian Labour (India), Kids' DL (UK), Project Gutenberg (US), New Zealand DL (New Zealand), and the UNESCO project, among others (Witten, 2002) . Some of these sites have extended the basic facilities of Greenstone to meet specific requirements.
USERS AND USABILITY
The concept of usability and its associated problems and challenges have been iterated by Borgman and Rasmussen in Chapter 15. The complexity of digital libraries has certainly made usability very difficult to achieve. Nonetheless, we see evidence in a number of research areas that attempts to make digital libraries more useful and easy to use through the use of user-centered design, development of better and more friendly user interfaces, improved query construction/guidance, visualization/presentation, user task understanding, user evaluation, and improved interaction mechanisms to facilitate users seeking and using information to complete tasks.
The first important aspect of usability pertains to the digital library collection which is deemed to be of the highest quality. This does not happen by chance but involves the inputs of competent library and information professionals to select, acquire, organize, conserve, and preserve content for access. To achieve usability, a well-designed userneeds assessment should first be carried out. The problem surfaces and becomes apparent once we address the question of "Who does the digital library serve?". Such a problem only touches upon the tip of the iceberg when we think about achieving usability of digital libraries for various groups of users. A study set in an institutional setting found that users who are familiar with electronic access to external sources (i.e. quality information) will very often expect similar access to internal sources (Preston and Allmand, 2001 ) so that a participative action research methodology was needed for user expectation management and service provision.
The OPAC or other equivalent bibliographic search system which users often use as the first step in information seeking has progressively achieved better usability through the inclusion of URLs and hypertext functionality. Ranking of retrieved results and the provision of direct links to the resources are useful advances in this respect (Pope, 1998) .
Searching and browsing are important forms of interaction support for information seekers. User interfaces can be endowed with value-added browsing capability in addition to showing list of retrieved results from searches. In order to do so, the retrieved results go through a process of classification and clustering. Text classification classifies documents into predefined categories, while text clustering groups documents into categories dynamically defined based on their similarities. Techniques used include the Bayesian method, k-nearest neighbour method, neural networks and support vector machine. Examples of clustering applications can be found in web search engines such as Vivisimo (http://vivisimo.com/) and Wisenut (http://www.wisenut.com/) that cluster retrieved results into hierarchical folders and categories respectively. In relation to the neural network approach, Kohonen's self-organizing map that produces a 2-D grid representation for n-dimensional features have also been used in information retrieval systems (Kohonen et al., 2000) .
Another example of the use of browsing cum searching is the Deja Vu system where users interact with the digital library by browsing through subject terms used to catalog the documents shown in the form of a thesaurus (Gordan and Domeshek, 1998) . The standard relationships provided by the thesaurus that include broader (BT), narrower (NT), and related term (RT) links, are supplemented with links to Expectation Packages which group together sets of relevant related terms. By using different organizational theories for different thesauri, different sub lists can be created to categorize the terms via the roles they play such as events, places, people and things.
Information visualization for search results is also an important part of usability and HCI (human-computer interaction) design. Future user interfaces would continue to explore different and new types of visualization techniques to display search results. Examples of previously proposed visualization techniques can be found in Rao. et al. (1995) and Liew, Foo and Chennupati (2000) .
Future user interfaces are likely to be more interactive -moving towards the creation of personal workspaces that are endowed with rich features to create more integrated environments to support various user information seeking and use tasks. A useful study is PROPIE -a mock-up novel environment developed to evaluate users' perception to enhanced interaction and value-adding of electronic documents (Liew, Foo, Chennupati, 2000 , 2001a , 2001b . The environment contains workspaces that operate independently but yet in a closely coordinated manner with each other to allow users to interact with document collections through various forms of interaction and visualization. The system allows documents to be manipulated at various levels of granularity through various value-added tools and functions.
Other aspects of usability issues have surfaced through the design and implementation of information and knowledge portals. The delivery of relevant quality information and personalized access to resources and library services in these portals are now coupled with offerings of various content delivery options, including open URL citation linking, and electronic and physical document delivery (Murray, 2003) . The mechanisms of document check-in, check-in and versioning found in content management systems (CMS) can also add to the usability of digital libraries as different versions of documents are created over its life (Wu and Liu, 2001 ). The concept of the "living" document (that goes through a cyclic loop of comments and annotations by users and reviewers, followed by review and updates by the author) in future will add on to the complexity of managing contents in digital libraries.
Closely associated with usability is the issue of evaluation that appears to have received less attention in comparison with the many aspects of digital library research. Nonetheless, we are beginning to see some activities in the development of evaluation matrices for digital libraries, such as the initiatives of the ARL Statistics and Measurement Program and projects such as the EQUINOX, COUNTER, ARL's LIBQUAL+initiative, JUBILEE and eVALUEd projects (Barton, 2004) , as well as those of the Library and Information Statistics Unit (LISU, 2003) and IFLA Statistics and Evaluation Section (IFLA, 2003) . Library concerns and practices in terms of usage and usability assessment were recently addressed in a Digital Library Federation report with particular emphasis on transaction log analysis (Covey, 2002) .
DIGITAL LIBRARIES DEVELOPMENT IN THE ASIA PACIFIC -WHAT'S NEXT?
The region of Asia-Pacific spans across half the globe with 58 countries stretching from Afghanistan to India to Singapore to Australia and to Tuvalu on the Pacific Ocean. In order to get an idea of digital library developments, a query was posted to the United Nations Economic and Social Commission for Asia and the Pacific (UNESCAP) website (http://www.unescap.org/stat/data/apif/index.asp) to ascertain the level of Internet connectivity of countries in the region. Table 1 shows the results (retrieved May 25, 2004) for all countries from the Asia Pacific from 1995. The highest number of Internet users as of 2002 comes from Singapore (59 per 100 people), Korea (55.2), New Zealand (48.4), Japan (44.9), Hong Kong (China)(43.1) and Australia (42.7). A total of only 17 countries (or 29.3%), including those above, achieved a number of at least 10 Internet users per 100 people. Unfortunately, a large 70.7% of the proportion of people in the Asia Pacific countries has very little or no connectivity to access the vast resources offered by public digital libraries and the Web. When another query was carried out on the telephone mainlines and mobile phone subscribers at UNESCAP, a similar pattern emerged. This can be seen as an indication of the poor state of Information and Communication Technologies (ICT) infrastructure in many Asia Pacific countries. These statistics are dire and point to the large digital divide problem faced in the Asia Pacific since ICT and web access are pre-requisites to support digital library functionality. While a few countries are enjoying good infrastructures and actively engaged in developing and using digital libraries, many have far more basic problems to resolve. Digital divide is caused by many factors including lack or inadequate infrastructure, hardware, manpower, maintenance, information and digital literacy competencies.
According to the Digital Divide Basic Fact Sheet (Digital Divide Network, 2004) , there are only 429 million people (or 6% of the world's entire population) that are engaged online globally so that digital divide is not only prevalent in Asia Pacific but in many other parts of the world.
Digital divide actually occurs in every country at varying levels of severity as the result of the rich and poor divide, with the latter unable to afford Internet connectivity.
In addition, a study of ICT skills and knowledge among information professionals working in academic and public libraries in Malaysia found that even a digital divide can exist between these professionals as a result of rapid emerging technologies (Abu Baker, 2003) . A call for government funding was made for further e-training and e-retraining to close the gap of digital divide among these professionals, without which, might lead to a bigger gap that may never be closed forever.
CONSAL (Congress of Southeast Asian Librarians) was founded in 1970 in response to a growing sense of Southeast Asian identity, which was fostered by the earlier formation of the Association of Southeast Asian Nations (ASEAN) partnership. The ten members include the library associations and librarians of Brunei, Cambodia, Indonesia, Lao, Malaysia, Myanmar, Philippines, Singapore, Thailand and Vietnam. A review of the country updates of the CONSAL member countries (http://www.consal.org/) provides some insights into the state of library development in some of these ten countries :
With the non-existence of a National Library in Brunei, the libraries of Dewan Bahasa dan Pustaka (DBP) have become the main sources of information for the public and researchers. DBP collection focus is on Malay books along with a heavily used unique Brueniana collection. The National Library of Indonesia houses a collection of rare books and manuscripts. The IndonesiaDLN initiative reported by Fahmi in Chapter 3 represents the development of the country's national libraries network.
The National Library of Malaysia (Perpustakaan Negara Malaysia) oversees the establishment of the PERDANA integrated National DL system and is active in a number of ASEAN initiatives. The National Library of Philippines (NLP) houses a set of rare books and manuscripts written in the major Philippines dialects, and maintains a website providing access to databases containing Filipiniana and foreign library materials. Singapore National Library Board maintains the NLB Digital Library, eLibraryHub, that is interfaced with a host of electronic services as well as a Singapore Pages section comprising a digitized collection of cultural and heritage materials. The National Library of Thailand is the National Information System Secretariat connecting many other information network centers around the country. It also houses a collection of Thai traditional rare manuscripts.
Taking this scenario as representative of other regions within the Asia Pacific along with the figures of Internet connectivity in Table 1 , it may be postulated that most countries are still very much print-based at this point, with each country having her own rich heritage of rare books, manuscripts and other materials. Few countries have national digital library initiatives. Many cannot afford one now. When the opportunity for digital library development arises, the logical path would be the adoption of best practices, the use of freeware and open source codes to build digital libraries, and to develop appropriate solutions culled from documentation of past experiences shared by early digital library development initiatives.
On a brighter note, we witness emerging individuals and groups of digital library researchers in a number of Asia Pacific countries who are well plugged into the global digital library community, collaborating with established researchers, fostering new initiatives, making good research progress, reporting findings in scholarly journals and conferences, and making significant contributions to the digital library research agenda (see Chapter 1). The collection of chapters in this book also attests to the new and exciting areas of research undertaken by researchers in the Asia Pacific.
CONCLUSIONS
Significant progress was made in the first decade of the digital library evolution especially in areas of technological achievement.
Significant challenges remain in collection development, information organization, content management, search and retrieval, system and user evaluation, and building more usable systems for all groups of digital library users. Cost and sustainability to realize self-supporting systems in conjunction with intellectual property issues require novel solutions that will eventually shape the digital economy.
The diversity and richness in heritage, culture and language across Asia Pacific and the rest of the world poses real challenges and opportunities for digital library development in future, especially in the areas of cross-cultural and cross-lingual research. Digital libraries research will continue to span across a range of subjects, disciplines, context and communities.
While good progress and momentum are achieved along many fronts, there is a race against time and resources to resolve the plight of information divide in many countries. The importance to transform digital libraries into effective social institutions and the realization of a truly global digital library require world-wide efforts and effective collaboration by the many groups of constituents across national boundaries.
